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1020030028065 #^ '^7^: 2003/9/16 

n'^s. ^j- ^Bfli- ^7.]^x^ ^7] ^^^1 ^-^-^ ^^1 £^ 

^^~=r«-^ 71] ^^^11- 7]^3.^ 2)4^011 i^ji oj:^^ -g-^^^i <SS.-g-(fuel 
rod)^ <S^-S-^ 7)1''^ ^o^Ai sTj-uj-o] cf^^ <^lslt!: i=f^<^l 

^T^^ ^ €^1-5.011 ^}-§-^°^ :i^^l<Hl^i ^^^5*V 1^ T^^^i 

-S-^fl^H ^^1- ^Mcf. 

<8> ^-a^^ ^V^^o.^ oj-g. 7]-^t!- ^ef^ (Uranium, U). 

(Plutonium, Pu) S.f-(Thorium, Th) ^^.<J:5l-l-^ ^-^^ ^ ^ 

^isM/i]^^ ifc^^ll- 4-S-^>:a ^4. ^^^1 T^s.^ t^^^ ^]^^-^^ 

w(U02)# 4-§-^H, U02<^1 Pu, Th, Gd^ ^^^^ 4^ f-^^ ^l-u)- o]^ ^7}t\ 

^ ^V-i-W. ^^1^-^^ (U,Pu)02, (U,Th)02. (U,Gd)02, (U,Pu,Gd)02 £fe (U,Th,Pu)02 7} 
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<9> 7>^l- A>-g.£]^ ^'^S.^ ^e^-^^Vsl-l- ±^^]S.^^, -fe1-H-L>2]-l- ^^i^ #^#1 
S ^7^^^5l-Jl 51: 1 l.(ton)/ciif -a-^^S. <^ltil ^J^*H *e1zL 

(slug)l- ^1-71 ^e^ZLl- 4^5H 4^(granule)^ ;^]StFcf. ^o^^ 

^11- ^j7>-^^^]-ji <y-^ ^j^^H ^ 50 % TDC^l^^as)!- ^j^^Kgreen pellet)!- 
^ -^-71 ^^^^11- ^i^-ff- 7)^1 ^^7HlAi 7><i*>o^ 1600~1800°C 2-4 ^oV 

^ iii^^l^ 44^ 2.'3=^ ^^^(grain)-2-^ ^^^5)^ O. ^^3.7]^ 3~20j[fln <^14. 

:io> SE*). (u,Pu)02 SE^ (U,Th)02 ii^^l^ ^^1- SEfe £f- ^^1- -f e)-^ 

^« ^'S^ll ^^tt ^ ^>S1-1- -H-AVtl: ^^"^^S. 7}<^^^^^ 

^S-y (U,Gd)02 ^l^lfe 7l-l-Eiqo> A].^^ -fsl-^^^l- ^^oll ^ 

^^i Nb. Ti. Si, Mg ^ AIS oj^ol^ AVsl-l- ^ ^EB^ oj^v^ -fe1-^^^l-<Hl ^7>^1- 



U02fe -§--§-^^1 ^Jl ^^^^ tiV-i-o] 2^4^ ufl^oll ^c^S. ^Sl A]-g.£]aI 

^0.14, UO2 ^M.^ '^^•Hl^i <a^££7l- 2-5 W/m KS^i ^i-'g-trl ^cf^ cf^o] o;^ 

^1 ^§1-711 ^E.^, ±^n]7} D]]^ ^£1- ^v^l i^^lS^ f^A] 

7K^ ^Jl K^o] 7>^J- 41^:^1 ^1^4 ^^^S.^ ^}^]^ t^iSi ^til 

27-7 



1020030028065 %^ 2003/9/16 

I 

^ ^o^S^oflAi ^^^1 1000~15001C ^^<^1 Al-ji X\o\]^ -g-8-8r£^ 

2800 °C ii4 Si^f. 

^BflcHl <^S1 Jl-'S- ^;^l-SAl-ji<>|)Ai <?V^Ajoii cflt!: <^-B-H(margin)* ^ 

Aiti-^ ^41- ^^4. ^IS ^4^1) ^'i4:aiAi^ Ai-ji^^ ^^7} 
MH ^^^£71- UO2 -§--§-^^4 ^91^. <^1^* 'S-^l^W ^«ilAi #^011 ^13-*). 

tb^ 7]-^l-7fl 5]°S. ^ ^7} ^71) ^4. 

<i3> (U,Pu)02. (U,Gd)02 SEfe (U,Th)02^ 002^4 'i^££7l- M-HTm tij^t!: ^S^l^^. 
(U.Gd)02^ ^§1 ^^H£7> U02«^l wlsflAi ^o] «io1^lH5., iflJl 

(U,Gd)02 :t^^l7l- UO2 dl^^li^ ^£71- Bfl-f ^ol-^jTl) ^4. o]^^ ^^^]^7] ^^^i^ 
(U,Gd)02 ^^^12] '^^<^<=>\ 44^^ ^^1^-^^ ^^o] ^4. 
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<16> ^71 ^aj^ ^>^je>7l ^Sfl^i, 



<18> o]t} ^ o. o. ^^tbcV. 

<19> ^ ^tg^ ^o^^ ^^6^ ^^^^l- Ej^^ ^^nj-o.s. o]^o]:^ ^<gs 41^^11- 5L^«1: 

4. T^^l^^S. ^7] «^<aS.di^^l^ A>olo)l ej>,^ol <g;i£lol ^7ll3:> 

2 ^a). 



<20> 



5. 2<HlAi «><4 :y;ol, Ej>^,^ -fel-^^iVsl-l- dtl^l^l ^^^(grain) 

1^^^^])<^1 <a^^-^s ^Tfl l^si- ^tt -i-S. S]-7)1 ^4. 2^>^ 



<^1^ ^^^^ ^^1 3^1-€<H]Ai^ 



01 i=. 



^Hlll- ^^^4. ^^s]-7fl tf'a^l ^Hl 



l-^'^l ^] 4^^171- <=^^^^s. 3.(^^j t}t}^ ^^^11- ^4. o]^] 

^ ^di^ 4^^1^ a7ife a7ls!i- ^^l^l-Tfl ^4. 
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<2i> ^c^s. H7ife ^is'i^'S^ ^^<Hi ^^A^ <^«M ^^^4. # 



*1 o 



<22> 



^<^1 ^7^1-^ ^^^o] ?l^l7ll ^cf. ^7M5.^ Nb, Ti, Al, Si SE^ Mg^ 'it^ 

^ ^<>1 7]-^^]-cf. ^ ^^i^oijAi 4^t}^ ^^^^ H7l 2^> 

^ ^^i^i 5-500 /an 'g^<Hl 91 ±^ , ti^s^a] ^rfi^o^ 5 - 500 //m a 

711- ej^^ -^^S^ ^^1^ 2^1-^^0.5. 0.1-20 fm o] «l-^2jB:l-cf. 



^ ^^l7l-^t}- «q<a^^ ^<^^]7\] €^1-. ol'Hl, 71-^t^ *V 

^^^^^ <i^££l- ^o]^ ^o] ;g^l^o]i:f. ^ ^^^oijAi sJj'g^-ii;i^l ^ 

^^^^ ^^o] 0.2-50 v}^z\tyr]., 
<23> -e-S-^^ 3400°ColJi -fel-^A>5|.^o^ -§"8-^^ 2800°C<^14. ^^^^^ -8-8-^ 

^7l cll^oil Al;g^ ^^S-Ai, Ej^^oj ^-g-^^ HTll l<Hsel;^l "^^^^^ ^^:^^o\] t\ 



<24> ^ ^^'^ollA] «!i<?!lLi^^l^ ^<^S. 1-^4 ^AjSl^ 



13 -1 
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^^1 ^^1 ^^^^ "J-^ -i-*fl^i S^^W *S7)i ^4(2 cj-Tji). 



"i^s:^^ ^e}^^s]-l-^cf ^ 25H1] 3.7] n^o\] ^ ^l^^V^ 



<26> 



CMS ^^^^ -tt!: 1^^^ HTll ^J^^M ^o.u^, tl: -§-^5. 



l^gro] 7}^t}v^, -i^isi- -H-^im ^ 



-^g^-^l^ife ^^H£7> ^ol-^^lH.^ ^eflo| tljo^JLiii^^lic}^ ^cfla^A^ ^^££71- 
^(ring)4 (cylinder)^ t^^^H ^4j<Hl'?l: "^^^ ^^'S'^ ^-B-^Vji ^ofl^ 
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<28> 



S. ^<Hi£e]^ €<?11-^ €^i5l-7)l fl-;^l3:>ZL ^^tll, ^ ^t^o^ Eji^ ^-H-t!- 



<30> _ ^^la^ ^ 2^ ^j^^ -a-sl-l-S. o]^o]:^ ^^^^11- 



711 (^f 7)1 1); 

<31> -^-71 ^^^^11- ^^^^71^1 ^^7H1A-1 71-ltl-c^ Ej^i^ <a^>7> ^A].^ ol]til 

^;^1(^;^1 2); 

<32> ^1-71 <^1 01 41^^11- ^V5|->a7l^l ^^7lo)lAl 7}<^^<^ <^1 ^1 ^:i^loll Ej^^A].^^o^ 66^ 

^o^-i- ^^i^}^ ^^K^^l 3); ^ 

<33> ^1-71 ^JjAj-nl-o] ofltil^^^ll- ^^^^71^1 ^^7HlA-l 7}<lt}c^ 31^$^ ^^^^ ^ 

^-a-ti: ^-aSiii^^ll- ;«ilSsV^ ^^1(^;^1 4)S. ol^ol;^! ^-gfi^t^^lsl ^H^bJ-i^^ 



<34> ^y] ^'^s.±:i^]^ ^:^] io\ 42i^^^<^] xi^^ o^&l 7}^] ^^^^s. y^]^^ 
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<35> (1) ^A^s., H^i ^'^s. ^^Ml 0.2-50 ^^^^ ^>5F 



a. 



^7^1-31 ^^^H ^^^^^ ^ ^7] ^^^^ SJ-^^^^^H ^^^^11- 42^ 

Dj, -^1-71 Hfe ej>-^ ^^o] 90 ol>a-<y ^^o] Al-^^> 

4. 

<36> nl-Tjl 2<^lA^ <gc,l^ ^^^^11- M^^7l^l ^^7l<^lA-] 7}'^t\c^ d\]V] 

W. ""M, 7}<^^S.^ 1. 100-2, 000t7l- ^1-71 ^^^J 71^1^ e^i^ ^sl-l-^ 

e^i^o.^ ^€^l7l^ ^AS. ^^71^11- Af-g-^rj-TlM-; ^i7l^i«Hl ^i, lr*^^7l^l, o]^^ 
"^^^^^ ^ ^#7lS o]^o]^ ZLf- ^ tlr 7fl 01^1-0:1 7j^]^ ^^*). ^-^71^1 

1- Al-^tl-Cf. 



<37> 



^^^W. 7i-^^£.^ 1, 100-1, soot^H, ^^71 ^5|-'^j7i^i^ ^'a-"^ y(i]^^ 

7l^l^A^ ^>i^<a-^ ^^^^ ^>2l-l- (WOs)^. ^^Ml ^ Ol^ojolo]: ^y] 

^>^^<a-^ ^>2l-tiV^2l ^sH, WO3 ^ WO27I- 
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<39> [aV-g-^ 11 

02(g) W)^ 

<40> ^Vyl^oflA^, 4 tiV^ai Gibbs :^}-6-'HlM^l(AG0(T))i4 ^dt^^O-^^ t}?] 

<4i> [tiV-g-<ii 2] 

AGO(T) = -RT In K = RT In P02 
<42> (4V7lAlo]lAi, agO(T)^ ^di(Gibbs) ^l-M^i^l^l^. R^ Tfe ^cfl^i 

<43> Gibbs ^>MM^l(AGO(T))fe ^wV^) o.^ ^^.S) f-^^ ^s^^ ^Z-^LS-S., RT In P02* 
^ 9X^. RT In Po2^^t^ ^^}<^ nj-sj-Ai £ 4ofl JEAlej-^cj.. 

^^^^£<^l^i ^^^51^ nfl, £ 4-^1 H-eI-hB W^q- WO3 4<^1 ^-i-^ ^^^i^<a- icf ^± 

^5l-^j7l^ll- A>-g-5l-^ wOsl- ^1- ^ WOs^ ^ 14801C oj-S-^ ^S^HMi 

^-8-5] S.^. WO3 ^^ji ^-S-tlV ^^V^^^^tf fe^ ik^ ^^^^7]Hm ^\'%-t}jL ^£1- 
1480°C WOsl- <S^4. ^-el-^i ^^^5^ oa^Vo^ WO37I- 

ifl^2:2io.^ ^01^ ^ 5 £. 5<Hl^i «l-i2}- :^o]^ cj-z^-^ ^^^4 

Afojoii WO37} ^^^^ 1- ^ te. 4e)-^i "A-^ "^J-^l rii^^l ^^<^1 ^^^5]^^-^ 

27-14 



^1 
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<44> i480r o]t}$] ^S.oi]A^3E WO37I- -fel-^^Vsl-l-aJ]- ti].-g-t>c^ 

<L>^1-^ -§-8-5>^ ^^-^l ^%s\SXt^. ^^Sl (-fel-^+^j^^) AVs). 



<45> 



•^Itilr^^^ll- l^e^^l-^ <L>^^^7l^lfi] 'iV^i^'a-^ W4 WO34 ^^-i]: 



^711 ^^^sl-Jl ^£1- iioo°c oj-^J-^s. 7l-^s>4. 

1,100~2,000°C7> >a-7l 'S-^ ri^^ll- 71^1 ^^7]oll>H ^:g^> 

'3 ^^^^ ^j^^ ^>5l-l-<^l ^j^i^^s. M^lJi Ejri^^ ^^'S-^ f-H-tl: 

S.±^n^ ^7] 71^1^^714 ■tl-^^<a-^ £ 4011 M-E]-'^ W2f WO2 ^-5-^ 



<48> 



Hfl^l^ ^Efl^ ^^^^11- ^l^ttCf. ^1 ^ ^7] >a-7l A^^^ 2~ 
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^1-^ ^^I^It!^ ^^^^fll- ;^l^^>Ji. 2'^lAi ^7] Aj^^jl- ^^^^ 7]^1 l-^7lollA^ 7|-<i 
Mi E^r^i^ S^^^M ^3}-^ oiltilJi^i^ll- <^1'^, ^^^^ ^s^^^ ^ 

^ Si^>7> ^^S., <^lHlib^^l7> CJ;^] 3o]]Ai F^^^ oj^j.^^ Aj-Sj-SlJl, i'^'^l ^ 

^fl^l-^ on^Sl Ej^^ Al-^l-o] ojjtil :^^^].^^^ <5«>a-°j-ol :^^]6\] 

^ ^J-^S ^€51^, 3. ^4 ^<^S. ±^n]^ ^^A^ TjJ-ol ?q<g 

^7l t^^^^^^l ^l^wj-^^ ^^^cJ-* rll^^fl ^^jofl ^^A-1 ^o] 7} 

^, ^^-a^^^^l^ ifl^<Hl^ ej^^ ^^t}jL ^(ring)ofl^ ^^^^ ^ 

^ ^^'^j-o] ^<?!^dt^^i^ ;^ii2:«j-i^o] 7}^^\t^. ^4^±s. -fBi-w-a-^i- ^ 4- 
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Hfl^l^U ^-^ ^011 ^^^^^ 



^7] <^lal:i^^ll- ^ 4^^^^±S. ^S[^^7]^] ^^7lollAi <^^^^■ 



X2 



<51> 



44^ 3)-^^ ^■t*l-:a ^J^^H ^^^^11- ^ls*>Ji. <^l«l^^^ll- 4^ 

<=g^o] 41<^Xl:a, <^ltil4i^^ll- ^ ^^i^^'^^s. ^>5|-^^7l^l ^^7H1a-1 ^ 



<54><^a1q|1 1> 



27-17 



^1 



20030028065 
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<55> UO2+X (0/U yl= 2.12)i ^ji^ 9 ^7Mjl ^^^}<^ ^^1-^* 

^ ^ ^W^* ^^^1-<H1 ^<^]*1-JL 4-§-*>'^ ^^>^ 3§ (t/cm2) 

•a-^^ 7l-sM ^^^^11- ^^llSsl-^cf. 42^^ ^^^^11- 1700°C ^±7]^ ^^7]^]^] 4 

^1^-^^ difs^H iwlriil^ll- c^lu]ihl^ll- ojAV^Hj-j. ^^7]oll^il480°C 4 

^1 7>tt!: :f 1.5 Aj^V ^ rq-A] ^±7]^] ^^7]ci\]Aj 165010 2^]:?]: $^e> 



ol-g-s>^^i^. tifl^^ 200~500a]lS sj-c^ H2, £ 3 ^ 2. 5<H1 ^Bfifl^ 

4. 



<58> 



^ ^^^^ f-n-t!: ^^Si^^ll- 4b|-»^ ^-2-5., ^o^Sit:!^!^ tfl-^o)! ^^i?]- 



<59> 



<60> 



H 3^ E^i^ •^^^}7} ^<U^7]] oflHl ^^^11- ^-^S, <^lHlil^lxfl<^l 

S. 5^ ^>7l <^lHl ^1^11-. -arSl-A^ 71^1 ^^7l<HlAi <^^^t}c^ <^o]7^ ofl-^l-o] EJ>,^ A]. 
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^ ^^J^^ ^^^^ 4<^H1 W037> ^^^^ 1- ^ 91^^, ^^^1 ^^i^ 

* ^ Sic]-. 



<63> 1] 





(x 10-^ mVsec) 


(A/B) 


UO2 ^^^1 (A) 


UO2 ^^^1 
(B) 


22 


5.271 


3.617 


1.46 


200 


4.450 


2.772 


1.61 


400 


3.282 


1.945 


1,69 


600 


2.629 


1.487 


1.77 


800 


2.239 


1.238 


1.81 


1000 


1.978 


1,085 


1.82 


1200 


1.778 


0.956 


1.86 


1400 


1.619 


0.879 


1.84 



^1 tflwl t^^>£7l- 70-80% ^ ^4. ^^1^-2.^ 22~l,200t^ ^£<^lAi 

^VH *J=^Hl-&(A/B)ol 1.46-1.86^5., -^Z?} ^^^^ «g=^til^o] ^ c.n^ , ^nfl 

1.200t:<^]Ai ^cfl^^Ai-i i^E^uflojcf. 
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1 
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11 

U^^^J- 21 

^1 SXO]^], l-^S] ^^^^ A>olofl ^^1- 

31 

[^Jt^^J- 41 

^1 1%H1 ^I^lA^. ^^tg. e].i4o^ ^;go. 5_5QQ ^ojji, ^1-71 ^^^cJ-^ ^ 

^ ^^17}- .0.1-20 m9l ^^fidt^^l. 
51 

^1 nHl ^ol^i, E^^i^S^ ^^o] ^<^s4i^^l<^l cflsH 0.2-50 
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61 • 

^1 i^M 9X^^^, -^7] #^oi ^e^.^ -fel-^ ^5|-1-<H1 l-^S-w 



91 

^1 S^M 9X'^^, ^^^^<=>] ^^^^J- ifl^ <q«- ^(ring)<^l 

I^^^J- 101 

*-!]^^ ^'^^ ^ ^^^^ ^>3j-l-^ olso^;^! ^]^ty^ ^3:711(^711 

1); 



27-22 



2003/9/16 

.^M ^J^^l-t «:^^j7l^l §^7]<Hl/i 7l-t5H "My} itil Til 

^^}^ ^m^n 2); 

°oi-^ ^^^^fe ^^l(^}7i] 3); ^ 

^7) o«>S-^ol ^^^^ iHlil^lf. ^^^^71^1 ^^7]o\]^] 7ft^H ^ji^ ^ 



I^^^j- 11] 



^1 lom 9X^^], ^7] ^;^i loi ^c^s. ^^ofl 2- Ej^^ ^7} ^ 



I^iT^^'- 12] 



^1 lO^Hl, 9X^^]. ^^7] 10] ^AHi e^^^ AV^^ol ull^lslji, n 

^ <^^i ^-^o] ^^^.^^ ^^^^^^ ^.^^ ^^^^ .^^ .^^^^^ 

^121 ;i]l^Hj-'^. 
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» 

131 

^s^^^ ^^1^1^ ^^^^11- ^HlSsV^ ^ojji, ^71 271- ^7] ^^%^]^ «-S^j7l^l 

^^7Hl^i 7}^sH S^^^l ^^>7l- -^3}-^ ^Eflo^ <^lyl^l^]l- ^^J^ 
141 

^1 10-t<=Hl 91^^^, ^Tj) 22] 7l-'i-griE7]- 1 100 ~ 2000 °C •?! ^^l^S. «!j<a 
[^J^D- 151 

7]^l7l- 7)^1 ^^7l<?l ^^10.^ ^^fi^^^lS) 
l^i^^} 161 

^1 10«J-<^1 Si^H^i. ^7] 32] 7}<^-^^7} 1100~1800t«y ^^±S. 
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17] 

■£t7l^l; ^i^f ^^7]9] ^^7]n]; ^±S>\. o]A}.2].^^o^ ^t7l^l; t*^^ 71^12]- -t>^o^ 

181 

^1 101j-<Hl ^c>jA-l, ^7l 4^ 7}<^^^7} 1100~2000°C'y t}^ 
19] 

^] lOti ^'H^i, ^7] n<^M. ^^o] ^.e^^ AV^^; o.e^^ ^>^l-ofl f.^£^ 
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